INTRODUCTION
Two phase metallic composites which are prepared by common deformation of pre-compacted fine grained powder mixtures--a method developed by Wassermann in the sixties--show anomalies of their mechanical and physical properties compared to the bulk properties of their constituents (Wassermann, 1981; Frommeyer, 1976 Frommeyer, , 1977 Ratke, 1983) . One essential feature of the microstructure of these in-situ deformation composites are fibres or layers of one component embedded into the other which may be as thin as 10 nm, depending on the degree of deformation. In one of the first investigations on this new kind of composites (Wahl and Wassermann, 1970) (1976) showed later that sheet composite materials can be prepared by the same technique. If powder mixtures are hot extruded to a rectangular bar and then further cold rolled to sheets of a few 100 micron thickness, compact materials with a layered structure are produced. The so processed material shows anisotropic elastic and plastic properties in the rolling plane (Welch, Ratke and Wassermann, 1984; Kohler, 1975 In a previous study (Welch, Ratke and Wassermann, 1984) 
EXPERIMENTAL RESULTS
The microstructure of all cold rolled sheets consists of silver layers embedded in an iron matrix. An example is given in Figure 2 (further details are described by Ratke (1984) ). The originally spherical silver and iron powder particles are deformed into thin layers, much larger and wider than thick. Their reduction in thickness LAg can be described approximately by /,Ag =/Ag(0) exp (-e) (1) where e ln(h/ho) with h0 the initial and h the final thickness of the sheet. In reality the reduction is somewhat smaller (Ratke, 1984) at high degrees of cold rolling than predicted by Eq. (1) due to an increased work hardening of the silver layers.
The tensile strength of the composites shows a large increase with degree of deformation and a planar anisotropy, as shown in Figure   3 . The transverse direction (TD) always has a higher strength than the rolling direction (RD). There is in addition a huge increase in strength and strain hardening of iron due to the alloying of "soft" silver (the essentials of this effect are discussed in (Ratke, 1984) , where the addition of 20 vol. % Ag leads to an even larger increase in strength than that of 10vo1.%. The The texture development is described in detail by Welch and coworkers (1984 
THEORETICAL CONSIDERATIONS
The dependence of Young's modulus on degree of cold rolling shall be explained by a hypothesis originated by Bunge (1988) 
Now assume the elastic moduli of both phases being stress dependent as depicted in Figure 6 . We develop E k into a Taylor (Bevk, 1983) . Frommeyer and Wassermann (1975) reported for eutectic Ag-Cu wires first a decrease of E with e, and after a critical degree of deformation an increase. The same behaviour was measured with Ag-Cu foils (Frommeyer and Wassermann, 1976) and Fe-Cu sheet composites (Kohler, 1975 (11)). The in-situ flow stress curve is also affected by the volume fraction of second phase. Additionally, one has to take into account the interlayer distance, the volume fraction of second phase and the morphology of the composite, especially deviations from parallel alignment of phases.
